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(54) ELECTRONIC EQUIPMENT AND ITS CONTROLLING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the time required for 
continuously stopping data transfer, to reduce the frequency of time- 
out of an external equipment and to efficiently execute data transfer 
processing. 

SOLUTION: A timing table 106 stores a high speed receiving timing set 
1 and a low speed receiving timing set 2. When the number of idle 
blocks in a receiving buffer 103 is large, a timing table painter 107 
specifies the timing set 1, and when the number is small, specifies the 
timing set 2. An interface controller 101 receives data from a host 
computer by the use of the timing set specified by the pointer 107 out 
of both the timing sets 1, 2. Thereby the buffer 103 can be prevented 
from being filled with data for a long time and the time-out of the host 
computer can be reduced. 
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OT££*'< 77; ©^ t SSfcJS DTIWE#MWMW S 6 
t §fiis i >^v>#&KfflSE^3P$!NS'i» k ©7*-* ©iS5£ 
t'-^ ©eaUR£S:SS< f 5 J; 5 fcfWe*<< 5 

■T*'>4< i 1> 2»©^ 5 .v^'IffM U S5'M< 

«^i57^©fS££!W§^ 

t* - 1 *Wi t5»£S 1 75£3f*5 3 ©^T^> 

itrlB WJr - 9 £#?frt '3flf#r¥f£ t , 

£ $ 5> Kffl k 5 i. i * m. 1 t 5 Sf*® 1 75St#£ 6 

iwertwas * ^ r-^ tsflr r ssflr xa t, 
msasff ^ 7 7 7 ©e*»ftK« urwffi^«a»A> e. 

£fl§ * 5 H £ & fc t $ m«§© Mflim 

[tss^s] usBiasistt, t5ieg{f^777fS so 



#i¥9-2 12 3 3 5 

2 

t iff *#^*lr ^fcttE^WBIiiM' b Q?—? ©$SS 

fcS* t 5 P tt, WB^MHWW* & 

<7?7^<9^HJt£«<t5,i; 5 iqfufB^-f 5 v/S: 

St 5 =. i t5»*gi8 IC5S««?S**»©W 

[f§*ig 1 1 ] issagssiSfi, m^?^ $ y/%m 
5; v / Sr»#t 5 ^ t Sr#* i 1 5 Jt** s 7i lH^rs 

3 o^-f ^» 1 5tes«©e^«sraffl^*fc 

1R * fc =i V tT =. - ? / JJ X' fe -5 X , 

*flr tfcf* ftstffi/* 777 £©£t sisium© ^ 

r-^ ©HKSS-fFSTt* ^ ^ - 7^?rlilt5?lSxm 
©3- Ft, 

^ffi i 5 r. i ft WK 1 1 5 = v tf= - ^ RTfE t< =e j» . 

[ 0 0 0 1] 

Mt<5. 

[0 0 0 2] 
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fc. jfi», r^ggt^-LT, ^^yt'Wi, 
7°!? >7flljcM >-7-7^-7lc$t3#yl£^- K7 
^7fcbfc>K gSrtiPOr-^teSl-DMA (Direct 10 
Memory Access) &$M|31~$ £ k £ (9 , *7>fa 
ytf^ i7" D ^BJTffiWCT^lE&Srfl 1 5 - t 

[0 0 0 3] 

tr^tf^774y?7-?£i#£1-34l^#<ft 

[ 0 0 0 4] Lfctf-pT, 7WB5HiiSH»5i'ffc£ft ' 

5t*/V7 7^ s »lFPfc*5Bl|«^*< ftofc. DMAs 
Vbn-ylt -l"y^-7^-7>P*3^T^Lfc7- 
jy^^fiSr^gf5/<y7 7Keg|1-5fc», SIB 
/ V 7 7 £ 1 7* n ^ 7 ^±o?S-5 ®m$&. C%*X\ * 

Bfc**fc U ^licff t>SHt ^ 777 KSS WS** 

[ 0 0 0 5 ] SfrKiJU ^h^yf^OfC 

t, 7"y y?tt]E#iEl(i^i>TV^5tt>fi*3ti"f, ^y 

7T -7 7" Vtz % <D i t ffljfc LTiGSfc ^Jht « % O ^ 5 & 
[0 0 0 6] ±R0WJBH:, ■fV/9b** h 3 V IT a 

®x\tfa\ 

t , ^fptBStfgf EIS £8® L, T h JS8# ft V 
[0 0 0 8] 

[wh s t » © I ±BaniB **?*t s fc 
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[0 0 0 9] ^Pj£0i&jSft^*ti©li1f ScMfUf, 

rf, uassss^aii, itnag{i/^s'77©^tW5^ 
%&mt ! T-mm&tttL, w&mmmit, sir 

8#g3&fl>t> © 7- ? diUS & if < 1" 5 £ 5 lt|ti?B 7 
& f?7-^ ©e3ISgSr<£< 1-5 i 5 KbuSH^^ 

[0 0 1 1] tftsmm^mi, 

[0 0 13] *t, WX.t£, mm? J S y^ftttfiSB 

[0014] *fc, iimsf^fcRii, itris^-ffP 

4SS± V) ^7-^ $r-fit^7-?l:^l U, luf&MJ7 

mfi5n*®$$v®\m&x&vx, tam-wmx 

^7-^^Sm-f5SitxSt, SfllUfc7'-^t3MI 
7 7 7 3 4 , IKEftft/< y 7 7 W fi 

f Sfi W i:Thu!3^».#573^ fe W7 c^eSHS Sr 

■f 5 ± 5 EWE*/ 5 >^5f 
[0 0 17] *fc, fjitf, ft!5gff^->'7 7tt, fi^ 
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[0018] fdx.fi. i&aSBSifcft, Sfie^i" 

[0 0 19] «jttf, HUB^'f 5 ^flHRt*» 
[0 0 2 0] Mx.\-f, f&lBffl&x.Igftu flufEfl- 

[0021] #ixtf, B&fBgfiistt, frsa^flj 

[0 0 2 2] Sfc, ^WPWSaVtra-^RTR^* 

d is, w«± d ^'-^ £-®#L$7~y" S^S^X 20 
[0 0 2 3 1 

[0024] bib, *^jfeo3^ffit^5ii«^Stt 

WS^JSr^t^f y f MX'hZ, 1 0 0 
fi7|s;#:T-fc9 , ■ ^y!?-7±-7> ■ ^ 

[0 0 2 5] IfiWOTl OOW/a^fl, 1*5 
1 1 2 Ci«?T$>JM 1 l o (.tg^§^xv>5 0 

yi&tt-rzt*)) 1 1 o i%.x&:<Dmto7*?7&% 40 

SS^A/T^T" Q y 7 itfflltS CPUllOt 
[0 0 2 6] 1 0 1 ft, try ht3c=.77 ■ 4 V9~~7^ 

-7, ■ >r-7~)V \ 2 o tilCT** h = ytr=.-^to 
• ny f.Q_yx:$)Ci 0 1 0 2ft, tyht"^7> 

7 7 1 0 3~^?-*£rDMAS&1"5DMA=*y h 
a-yX-feS, 10 3ft, 6^$^7t^Sr'-^ t*3% 

f$3Ht^y77"CS)5. 104a, tlE/^77 i o so 



6 

3 frf fsattW tff#1"« y 7 7 1 a w 

■ft&Jft&fi 1 0 0 <5>*&tt%**U*: 9 tS^^A 

[ 0 0 2 7] 106ft, t^ho = ^ ■ ^y^-73i 
-7, ■ =?y bP-7 1 0 l flK yj?-7=— ^Ib-S-PH 

/V?-&5„ 1 O 7ft, 94 ;^7-7 , A-l 0 6 ftro^g 

' #1gi;:f&£Tjg£tS4M 5 y?" ■ 7~7> • 

10 8ft, h = vtr»-!*j;5£fl Lfcpp 
JMr- * = ▼ > K t «*ft K»^f «-c £ 5 . 
10 9ft, BUBH^***? Wj'TBHfefcMltSR 

n^^yx-fos. 111ft, mm^z7%^mw^ 

[0 0 2 8] 02ft, 9M^v7T^v9^9%<r>% 

&m&&3®&&?$K*> 3° 7 7 7f S v-v 1 ^ 
£l¥l0 4ft, 6OWV^7,^*^t5 0 
[0 0 2 9] fit/By^ftw;^? (FREEEL 
K) 2 0 1ft, £it^777 1 0 3(9^70^?^ 
ifffol^-^^t-fcS, 7Jl/y bgfs^y? Vv?7 
7 (R CUR B LK) 202ft, SlB^V^^^t 

1ft7u-sr?V<J*? (ACURBLK) 2 0 3 ft, ffflfi 

£M.<D3*3<Dl/*/*? 2 0 1-2 0 3ft, |U^t 

[0 0 3 0] JIT'uy^ifcU'^^ (TOTAL B L 
K) 2 0 4 ft, 7 7 7 1 0 3 (0^7* e 7 7 ^^(* 

)H*5i'^^'i?*5. TlA^t^^ (SU 
B B LK) 2 0 5ft, §^777 1 0 3 ^^7*f 7 

^ (BLKSIZE) 2 0 6ft, l/ny^NX?: 
<W#t5 U'^^'CSfS (tif/^7 7 1 0 3ft, « 
c97"n7 7 ; a:^'1-$) . £i,±3o^W-^7^ 2 0 4~2 

0 e ft, *ivimaF8M$ti, ttfl^+A-i o s^fc 

to, 

[0 0 3 1 ] @3ft, *7 h^yfc'^-^tlj^^S 
*3, Pg|ftl/W ^^7?7-^ ? Sl&^ ; Ltv^5 D DAT 

Aft-s-ft, *7h=ryf *-?mmmm\zM : tkr 

5r-?^t), 8 tTy hd?/<^t?flS^§*l-5, nST 
ROBEf^ft, *:>;b3ytfa~i?^ffl^lt5^T 
{f^-u^/^SLo (" 0" ) ©PfKS^^S 

1 o oiEjtfL-T^-^ftffiAtfcCitiSH - . DWBrt 
iSElOOft, nSTROBEfiH5-OSt)T*Sit?DA 
TAffi^i^-^tSflf^-^tUTBllHitf, BU 



2008$ mm 21*540 wm m. mm 



NO. 0456 P. 52 



7 

vV^Hi (" 1" ) T^ft, fctfJf^fcXttttlt 

mkm o o#!fflAi-5»*i:*.i), fltHMSLo 

[0 0 3 2] ffltif, b^yt'^-^tt, 

^flggSl 0 0tdg]81-'<%7 ? -^^DATAfa-S-±l" 

ty^i-^ a &^t-, m\i 2x-, h^yt^-i? 

ft, nSTROBEff^-Wff^-^A^H iMLot 
t5. T.V&4%V?H, M«Ml0 0ft, DA 

0 0(4, B#SJt 2T\ -fey hn=^x ■ ^^-71- 

[0 0 3 3] tm t ST., PMtiftJSfelll OOB, BU 
SY^OMSWtLo^&H i *lyC, 
B3*Jt4T\ ^h3yt*a"?tt, nSTROBEft 

•&^$=gSl 0 Oft, nACKff^f^^/VSrH i 

CKlHI-Wft-f l"^Hoi^H i ft1"3, 

Bfgijt 2~t 6^fflW£ACKR£-f&„ &S$Jt7f, 

Hfltf&ifcgg 10 01*, B U S Ytt*Wtt*V^«A'«:H 

i^t.Lot-f$. ^S&Jt 2~t 7 0^K%B 

USYFtt^a £t±^ifi#!'J; l 3, Stfyh (l/^-f 

h) ©T-^eSt^Ti-^o BUSYlf^&tfnAC 

c-7l 0 lKioTMWo^5 0 fcis, nACKiff . 
£H i-?L o->H i tc-f SCt^nACK/W^Ofcb^ 30 

[0 0 3 4] Sljplf 1 1 O^DMA^y hp— 7 10 2 
fcfiKU gflT-?^fS/^7 7 1 0 3fc$S£1"3 
tilCt?), iryhn-^^ ■ 4y?-7^-Z ■ =*y 

3y^fSlC£^TnACK/^;*£ffi2lU BUS 
YtettLo -ftKiP, -fey hn^7, ■ ^ 

[0 0 3 5] tyha=,^7-'f>'?-7x-^' ay 40 
bn-7l O 1 KHtS^-f ^y^fiSS (ACKF, A 
CKR, BUS YF) ft, $Rft\ jftft^^/H 0 5£ 
L-X^mm 1 1 0 fc £ o TS* JSH'iCg^-f 3 C t # 
pTffi-e&So Ufc*5oT, B^fiSISE 1 0 0 ft, l/> 

[ 0 0 3 6 ] m 4 ft, tM 5 y ^ ■ T-^/Wttrtfll* 

[0 0 3 7] {BUSYF1, ACKF1, AC KR 50 



#^^9-2 12 3 3 5 

3 

l) cof-H^fm (WS^tyH) ft, M 
5 y/ • T—-f^ -Ttuyfioi tffKf& l ©fffft 
8***1.5. (BUS YF 2, ACKF2, AC 

KR 2} ©!?-f 5>-;fflHR (?-f;7^7 1-2) ft, 
<M $ V??—-7fl' m £'i ^107 iS^i" fi^5 2 ©B#fc 

[0 0 3 8] B 5 ft- Sffl' 1 77710 3 
Rm^tWlT-hZo H*©Wtt, " TOTALBLK 
= n" i Lfc^C, 5^7 77 1 0 3&v.®W7u 

If * -777103ft, 57//^77i|i Ufc-^iJS: 

fPf^y^^SlU 7'ct y ^ n ©^(±7*13 y$\\Z. 

[0 0 3 9 ] JfcUffiO^lSKfcV^Cttx £^-^ftv 
DMA=>y 102l=J;f5irybc!-^^-'1 , y 
i?-7i^ ■ avbc-7l 0 l^&gja^>'77 1 

0 31^7n yi?^v[T'DMA^$^.5 a 

[0 0 4 0] ^py(>lt DMA^y he— 7 102 
KUt§l7*ay^©BaHI 8bitX204 
8 (2 04 8 byte) ) (?) t« ^ V S«T?#SflE S 

i"uo 0 *i3, 17" C3 5x^05 Sift, DMA^yhc-y 

t, ±5SWf[I^Pl,'?$*1.5^C7T?ft^\ 

[0 0 4 1] ft^^H DMA =3 y }• a — 7 l 0 
gCioT^S^ixS, DMA3 y F n— 7 

1 0 2ft, DMAtfiii©^ftt*57 K^^lfSlt:^ 

5. DMA27 ha-7l 0 2^|!JS{tft, ®^ 

fpi 1 OKioTffpifc^TftSo 

[0 0 4 2] ftff*^ ^ a ^ ^ l**Hlfft 1 0 8 # 
JS*f 5 T K V7< Ti) 5 , jWft^t »p9*-^ *«f> 

y? = o" , " &?tff^'y^ = o" o«m, i-ftfc>*>, 

OTititt^^ftgff a 7 7 7 fc&<vym*7tf-« t 

[0 0 4 3] 06ft, H£ftfogj£©g^y77ftfc 

(BLKSIZExz) i:,fflr#<{yfi&-7tiyfi3 
l?107KV-7 (BLK5 I ZEX 2 + a, 0<a<BL 
KSIZE) tft^L-TV^a. -O^, ■x-rVYim 

1-5 7" F y 7 7 ©3&2S*T- fc , gflf/^ y 
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[0 0 4 4] ^ DMA=^Fn-7l 0 2*5 
^%^-t3*^ ■ ^ — 7=n-7 

■ ^yhP-yi o lft, b^vtf a.-^(^L.T 
7^©£fft£±i-3p®?i^£ft1- (nBUSY = 
Hi) , zv>m. £7*05^ lift <, ^ny^tk^ 
7^ (FREEBLK) 0|gJ3" 0" £#^TV^„ 

[0 0 4 5] T~?<0&M%$^1zMm&-/m®% 10 

!MA7!7 F^-tit, ^h^yK'a-? 

£1" 5 »£Ktt, 7 7 7 ^*»lf ^ S^T - * T 

[0 0 4 6] ^^-yVT^mt^h, M&M 

t *r*S«iC!5M-B-?*» 5= fi* 7 n y 7 # l o 

Sflrr-^tes w*jt i u 1-34, st^^ 

■ i o if±, BUSYff-^fe^-W/VS: 
H i ^[£tgf::{£#l.,- *;^yf 2 -^^(r)7^ < 

£ff^\ l/^^S^^^fc^, BUSY 

(^tl2) „ iii^JtT, ^Fayfa-? 
ft, r-^©feSSrSiH"* (^J t 1 3) 0 l^tl 
l~t 1 2R|©B*IHI«S— fe«3*R| (^A7? 

tottAsfc, *^h = yf^tt, 7"-f A77 F&M 

[0 0 4 7] UtflS^T, M^^f^lOlf'! 

F 3 y tfa.--? ^LTr-^^lEl^fF^t-^ £ ? ft 
^ 5 > »f±, ^*?0)Wias3»6 V > 5 % © 4 r 

^ 4 u\ mtro f = > f 

[0048] 08ft, ir>-Fn = ^7; ^^-7i- 
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1 0 I\cm%74 (M5^tyHJ 
fctt2) tt, DMA^y^n-y 1 0 2[Cj;3 17a v 

[0 0 4 9 ] ^Stfc^Ttt, t 2 1 $T?f±, ^ 
5 ^'f± y M (<? -f 5 y^v—yfl'^ y?=l) \" 

1 OfS, g^y77 1 0 3 ©il3?SHgfl« (#,5$) © 
g£7o jr^OffftfrWIPrU St7"o y^#fl=ffbft 
^-Y s;^^ ■ 7~7>- #<tV9 1 0 7©€ 
ft" 2" (i-fcfcfc, ft® KKStS. s2*ft^TL 
BUSY^LoEU nACK^iilA* 

yf ^-^a, ^©-f-^^eifti^ts Cft^t 2 

3) „ £1^, -k> hc-^^ ■ <i>?—7 = ~* ' 
bn-7 1 0 2 ft, 77710 3 ©S$gfpP$ 

*<0teS$i£#S^;:&£f;*U ^-f cofe^ 

[0 0 5 0] g| 9tt, **}G^tl(:iSi7«g-ff/^y7 

3(±, ^ff:T'alo?7*ny^ (TOTALB LK = n) 
%<TU -«n1ia£07n y9\X, (a-m) I^7ny 

[0 0 5 1 ] irvbn=.^7, -^y?-7i-^ ■ =z> 
hP-7l0ltt, ffl*gfif|W5 9 0 lCSt/oy? 
as^fttSiS^fctt, 94% y?±-y F 1 (SS) fcS 

ftV>#^fctt, -feX F d=.j?^ ■ ^y^-7s^7 ' = 
X h n-7 1 0 1 14, ^; V^-fe 7 F 2 MSit) l~S 
'^V^Tf'-^SrSfftSo DMA^y h a — 7 

1 0 2S, g^r-^^^ffiSff^9 0 2fcfeiSr 

[0052] ts 4 , m%m® s 0 1 m&T 

% fl%*>^$ < 4 5 fc , iryFa^j77.-^y^"7^ 
- 37bo-7l 0 lii, SffjlSftlEllc^l Off 
^.TgffL, DMAayha-7l0-2lt ^#gfS-^ 

^9 0 zizmt^-tzmrr^v zoo i, SB* 
777 1 0 3C9StP^/>^<^ 0 fc^S-|c, r-^ 

7 r -?o?fei§ft^^lht5r4ft@(t, * 
7, b^ytf^-T-OiM A75 7 F&aft-ESJh-fSita 5 
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[0 0 5 3] El 1 0 14, BftBfflfcSsftKSH-S^-^ff 

[0 0 5 4] l^ny^t-fX; ZKbyte 10 
Wit'b y?m (TOTAL BLK) :4b lock 
^-iynj/j?^ (SUBBLK) :2b lock 

Hi IB, ft^iKisiiZT-f&g&iO^&ik 

(a) fc, St^C^SRPlSISgfl: (b) £^1"@X 

aioawBSfc (a) t, 

(b) %*tH-e*5. --X, r-^K^fitt, W£ 

[0055] gill (a) f.^t50<, ^i*, Sft'< 

^•777 7" a y ^ i: 5 $ r-O^ pfl T w a fc£ 

S3R3Twai5*^b = ytf3.-^'0^'f AT? 

[0 0 5 6 ] -is. III 1 2 ( a ) t^-f?D< > 
fffitt^TB, ®3?5lif 9 0 1 §tu5 $ X 30 

?^;LX, ?H£lBf($9 0 2£ffl^Xg^?MT?. ft 

[4, ®^f^9 0 l«rffi^5«^©^^g<SiS 
© l/4©iSST'gfflr : fToy;:%^Xfc5c 
[0 0 5 7] ^ 6?#&, ^S-RftW 9 0 2 i&S-ff fc/E 

< r- * SrfeSt 5 r t # X- * 5 s 

[ 0 0 5 8] 0 1 3 14, fMSS 1 1 0 ©/ ^ <J 1 1 0 a 40 

fcttitt siifcuwro '/ 7 a i 5 jaaojE^tsta 

X$>5. §J#£U 1 0C5CPU1 l 0 bft, 1 1 

0 a,\CW$&fofcF^V#<<U— T*y? ■ V7T& 

(os) \cm^x^mr^^yMm^ i m.<o^^^ 

i o 9C^5B*j*B, 7*?y^x>-s?>-i l 
* * ft o 5 offoT, B?#f U K J; 5 * * fl s 3$2 L 

taewyssftsfc^trs. so 



4?HS¥9-2 1 2 3 3 5 
12 

[ o o 5 g ] 7,t 7 75 1 3 0 1 xft, Sff w 
xMmWsPI:" 0" fc$WMfcf4. " o" ft, S* 
/V7rl 0 3J?M©7K^*it» *TVfS 1 
3 0 2T?I4, £fi#<f ^p^-fSTJ t--> hfJ£7n 
yt (R CURB LK) fc" 1" [C, Stf^V^^JS 

lsyh0ft7'vy? (ACURBLK) 
1" K:>&Ag5£T5. " RCURBLK=1" Rtf" A 
CURBLK-1" ft, Sffi^V^tiWfW^^ 
7 7 1 0 303^SS^P5'# , *ft*i-5"4 

[0 0 6 0] ^fyT'S 1 3 0 3X14, gff^->7 7^ 
gui^SM 4<01&7vy?&\<' r SX? (TOTAL 
BLK) 2 0 4<Dfe%g.%7vy?&Ti/** (FRE 
.EB LK) 2 0 1 KflgfctS. ft*>\ *<0flW>V$>*iP 
■?J>5, ^c ^S^? (TOT ALB LK) 2 

0 4, Woy?^^ (SUBBLK) 2 0 5, 
7n??lMXW?-*? (BLKS12E) 2 0 6 !4, 

^i-^$^X^5. 

[0 0 6,1 ] T-r-y^Sl 3 0 4X14, f^f 5 - T 

'7$4y?i07 mk LX" 1 " fc&Mi- 
5 n * $<i%V7 ' T-7> • #^ ^=1" (4, 

K 1) frffljEU ^«©JPj»K»^TH:, 

[ 0 0 6 2] ^777"S 1 3 0 5X(4, 94%V? -T 

i-^.ayhp-7ioifcS£t5. ^wa$, " ^ 
yf^y^'T- -ffr- X'i>?=l" T?**WT7. (B 
USYF1, ACKF1, AC KR 1 ) 

[0 0 6 3 ] 777^5 1 3 0 6X14, 

mmb-fZ. ft*J, r-^Slf^^^^i¥!W(4#5E1- 

$ D ^^->7"S 1 3 0 7T"f4, ^TVFWf?^^® 
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